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The present ,nvent,on relates to low-dust granules of plastic additives wh,ch contain calc.um stearate to a process 
lor the production ol these granules and to the use of these granules for the stabilization of plastics 

Organic polymers (plastics) ,n particular polyolefins generally require the addition of additives ,n order to be proc- 
essed and in order to retain the service properties for a long period Damaging influences for organic polymers besides 
light and heat are also residues of the catalysts used for the preparation The prior an discloses a very wide variety 
of substance classes which can be used as additives and stabilizers Due to the variety of processes not all of which 
are understood in detail for damage to organ,c polymers, mixtures of a plurality of additives are frequently employed 

In general the additives are ,n powder form However additive mixtures ,n powder form have a number of disad- 
vantages, such as dusting even as far as dust explosion, tendency toward separation and also metering difficulties 
For this reason there is a demand lor commercial forms which do not have these disadvantages To this end for 
example, agglomeration processes (aqueous and ,1 appropriate using a disperser) mixing processes with binders or 
compacting using a pellet press are described. In most cases, however the resultant commercial forms still do no. 
have adequate mechanical properties The commercial forms frequently also contain water or other binders which 
can cause problems during subsequent incorporation to an organic polymer or requires part.cular measures There is 
therefore a desire for granular additive mixtures with a long shelf life which contain no binders. A granular material of 
this type which also satisfies the increasingly important ecological aspect (low dust material saving by emitting the 
binder) is also desirable a ' s e 

To this end^U S. Paten. No 5.240.642 describes a process for obtaining granular forms of organic acid and inor- 
p^ic an.,ac,dadd,.ive Sa nd.e.rak, S [3-(3.5-di-.ert-bu.y,-4-hydroxyphenyl)-pro P ,onyloxyme.hyl]me.hane wh,ch process 
is earned out in the presence of the latter material in the molten state, homogeneously distributing said material through- 
out the an acid powder mass, extruding the mass, cooling the extruded strands and subsequently forming granules 
Unfortunately the granules obtained by said process are characterized by several deficiencies, namely these granules 
still emit an appreciable amount of dust which is particularly harmful to workers in the industry working on large-scale 
processes have a tendency to separate during storage and transport and have metering difficulties associated there- 

WITH 

Surprisingly, granules of plastic additives which satisfy the requirements of industry to a large extent are obtained 
in accordance with the instant invention by warming a mixture of plastic additives and calcium stearate un„l at leas, 

;° f the CalClum s,earale com P°nent has melted, and carrying out the subsequent molding ,n the plastic state 

The novel granules of plastic additives are very uniform and are distinguished by excellent bulk material properties 
in particular freedom from dust flowability and abras,on resistance and by a good shelf life. They can be metered very 
well , n o the organic polymers to be stabilized and have a thermally better melting behavior than conventional calcium 
stearates or calcium stearate powder mixtures 

The invention accordingly relates, in addition to the process described in greater deta.l below to low-dust granules 
of plastic additives comprising a, least 10 % by weight of calcium stearate. where the water content of the calcium 
stearate ,s less than 2 % having a particle size distribution. ,n accordance with ISO 3435. of from 1 mm to 10 mm a 
loose bulk density of greater than 400 g/l and a flowability in accordance with DIN 53492 of less than 15 s (IR25) 

For the purposes of the present invention, the term "low-dust granules" is taken to mean granules whose dust 
emission in the Heubach test is less than 0 1 5 % by weight (after 5 minutes) 

In the remainder of the description, the term "novel granules" ,s taken to mean the lowest granules defined as 

For the purposes of this invention, calcium stearate ,s taken to mean a product of the reaction of commercially 
available fatty acd mixtures and a calcium compound. Commercially available fatty acid mixtures comprise a mixture 
of C 14 -C 20 fatty acids with a predominant content of stearic acd and frequently also palmitic acd: for example about 
67 ,„ of stearic acd and 33 % of palmitic acd. In accordance with the invention, the calcium stearate has a low content 
of water of crystallization. ,e ,t is substantially amorphous. Depending on environmental influences (for example storage 
conditions) and the thermal history, the total water content of calcium stearate or the calcium stearate component can 
vary but is preferably less than 1 % 

,p J n ,no Pr f rred T b0 ^To r V he n0Ve ' 9ranUl6S COmpnSe a ' ' eaSt 20 % ^ we '9 ht and Particularly preferably a, 
least 30 % by weight or 100 % by weight of calcium stearate 

The particle size distribution of the novel granules, defined ,n accordance with ISO 3435. is preferably from 1 mm 
to 6 mm. particularly preferably from 2 mm to 6 mm. 

The loose bulk density is preferably greater than 500 g/l but ,t depends on the density of the overall mixture and 
can be higher or lower in mixtures whose density differs greatly from that of calcium stearate The stated values therefore 
relate to mixtures in which the density ,s no more than 10 % different from that of calcium stearate If the density ol the 
mixture differs by a greater amount, the bulk density should be corrected by a factor g,ven by the ratio between the 
density of calcium stearate and the density of the mixture. 
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„_. e .^ r C . z - - : ;:-ca'-ce ■'■ "IN 53492 s ce'c-'ncv 'ess 



; I '^, c - c" = eto"~ -cc r~ :-e -e,c=c '.es: - exce-mera se:--c srw '.c pract>ca; cc-c.wcns 
^r'^r^.'.c'-.i = . c — ■ - r-.c- c- caer !c oeterm -e re OuStira '.eocene, oue ;c acrasicn T, -.e apparatus 
„°Z" ~r,^Z =^-,r-eer 3tc- -a-se's-e.- ~E r ceta* r.e lest material -sample weight 50 g 
" "'"^"rJ , ^aecDcr~d.r"o tc a oe"Phe-ai speed O '9 cm sec tc 5 m.nutes .n a oust tormation una with a 

. - 2 %. r -v-,cr, -ee cncanes *-e arranoec ,n tre -static-- erection at ar. ar.gie ol 4S» « the housing wa. 

r^e'aC 32 Vsec stream of a., ceccs.ts 'T.e f.ne component on a t.ite. in accordance w„h the invention the t.ne content 
-ete-^mec -r this way preterably does net exceed 0 1 c » cy weight 

-ne ctner plastic additives wh,ch may be present according to the invention ,n the granules are known per se 
e.tr-er ?ione or m various coronations Many of the plastic additives described below are commercially available The 
other piast c add.tives can be prepared by known processes and under standard conditions are in the form ot solids 
■ for examp.e pewcers or Granules, mens ,tor example directly from the synthesis! or liauids 

T he present invention furthermore relates to a process tor the production ol granules of plastic additives which 
-mpnse* warming a m,x«ure of piast.c additives comprising a, .east 10 and up to 100 °» by weigh, of calcium s.earate 
~ rV,l at ,ea"«t =0 % by weight of the caicum s.earate component has melted torcing the mixture through a plate provided 
with nozzl^or holes where .he nozzle or hole d.ameter ,s from 1 to 10 mm and chopping the resultant extrudate m 
the Piastic state to q.ve granules The term -plastic state" refers to the strands wh,ch are not yet solidified the strands 
are ;n the non-ngicTstate and with regard to the v,scos,ty the strands have ,n general a viscosity in the range trom i 

ic 500000 Fa s preferably from 1 to 100000 Pa-s 

The nozzle or hole diameter is preferably from 2 to 6 mm 

The piastic additives (or calcium s.earate) are advantageously melted ,n a single- or twin-screw extruder such 
extruders are known in the plastics-processmg industry and are marketed for example by Buss (CH) Brabender (DE , 
Werner und Pfle.derer tDE) or Buhler (CH) Plastic additives here are generally employed as solids (for example pow- 
ders or granules) but ,t ,s also possible to employ melts aqueous suspensions or ,n minor amounts liquid additrves 
After or alternatively during the chopping of the exudates which takes place ,n the still-sof. state and after passage 
through a nozzle or perforated disk the granule panicles are cooled Cooling can be earned out in the form o wet 
cooling with water .for example ,n water by a water film water ring etc) or preferably by means of air (for example an 
a,r f,im air vortex etc, or by combination If water cooling ,s used subsequent dewatenng and dry.ng (preferably ,n a 
fluidized-bed drier) is necessary These cooling methods are known ,n their industrial implementations It ,s essential 
that the granulation takes place ,n the plastic state before the actual cooling step m contrast to the extrusion granulation 
and qrindmq processes conventional in industry 

The preparation of the calcium stearate-contammg melt ,s usually no. earned out at a single constant temperature 
but instead the material passes through a temperature profile ,n a continuous process A peak temperature of above 
13 0'C is expediently achieved here peak temperatures of above 150°C being preferred depending on the Cher 
mixture components and peak temperatures of up to 220°C generally being suitable These temperatures relate to 

the temperature of the materia! 

Preference ,s furthermore given to a process which additionally includes degassing When the process is earned 
out this degassmg facility is preferably installed ,n a zone ,n which the calcium s.earate is melted or ,n a subsequent 

^^The granules are preferably produced using an extruder a material temperature of above i 30°C being achieved 
at at least one point within the extruder 

The plastic additive granules obtained by the present process are likewise a subject-matter of the present invention 
The preferences described apply analogously here 

The other plastic additives which may be present m the granules according to the invention are preferably com- 
pounds selected from the group consisting of s.encally hindered amines (HALS, s.encally hindered phenols phos- 
phites or phosphonites hydrolases metal oxides metalcarbona.es further metal soaps antistatics antibloc ing 
agents flameproof.ng agents thioesters internal and external lubricants p.gments UV absorbers and turther Ugh. 

''^Thrgranuies can furthermore also contain additional substances such as for example thermoplastic polymers 
■ for example polyolefms or pdyolefin waxes) 

A particularly preferred embodiment of the invention is the combination of calcium stearate with at least one anti- 
oxidant of the stencaily hindered phenol type and at least one phosphite or phosphon„e Particular preference is fur- 
.hermore given to the combination of caicum stearate with at least one compound from the group consisting of Stencaily 
hindered amines containing at least one 2 26 6-tetramethylpipendme radical 

A very particularly preferred embodiment of the invention is the combination of calcium stearate with at least one 
antioxidant of the stencaily hindered phenol type and at leas, one phosph.te or phosphom.e and at least one compound 
from the group cons.st.na of stencaily hindered amines containing at least one 2 2 6 6-,etrame,h y lp,perK),ne radical 
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The stencally hindered amines preferably pipendme compounds are principally known as light stabilisers These 
compounds contain one or more groups of the formula f 



w 




(I). 



These can be compounds of relatively low molecular weight (<700) or of relatively high molecular weight In the 
latter case they can also be oligomeric or polymeric products. 

Particularly important stabilizers are the following classes of tetramethylpipendme compounds 

a) Compounds of the formula II 
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25 
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in which n is a number from 1 to 4. preferably 1 or 2 

R 1 is hydrogen, oxvl. C r C 12 alkyl. C 3 -C e alkenyl. C 3 -C 8 alkynyL C 7 -C 12 aralkyl. C r C 8 alkanoyl. C 3 -C 5 alkenoyl gly- 
cidyl or a -CH 2 CH(OH)-Z group in which Z is hydrogen, methyl or phenyl. FP preferably being C.-C.alkyl allyl 
benzyl, acetyl or acryloyl and 

R 2 if n is t . is hydrogen C, -C 18 alkyl which is uninterrupted or interrupted by one or more oxygen atoms cyanoethyl 
benzyl, glyc.dyl. a monovalent radical of an aliphatic, cycloaliphatic. araliphatic. unsaturated or aromatic carboxylic 
acid, carbamic acid or phosphorus-containing acid or a monovalent silyl radical preferably a radical of an aliphatic 
carboxylic acid having 2 to 18 carbon atoms, a cycloaliphatic carboxylic acid having 7 to 15 carbon atoms an a 
^-unsaturated carboxylic acid having 3 to 5 carbon atoms or an aromatic carboxylic acid having 7 to 15 carbon 
atoms 

if n is 2 R2 is C r C 12 alkylene. C 4 -C 12 alkenylene. xylylene. a divalent radical of an aliphatic, cycloaliphatic ar- 
aliphatic or aromatic dicarboxylic acid dicarbamic acid or phosphorus-containing acid or a divalent silyl radical 
preferably a radical of an aliphatic dicarboxylic acid having 2 to 36 carbon atoms, a cycloaliphatic or aromatic 
dicarboxylic acid having 8-14 carbon atoms or an aliphatic, cycloaliphatic or aromatic dicarbamic acid having 8 
- 1 4 carbon atoms if n is 3 R 2 , s a trivalent radical of an aliphatic cycloaliphatic or aromatic tricarboxylic acid an 
aromatic tncarbamic acid or a phosphorus-containing acid or a trivalent silyl radical and 
if n is 4. R2 is a tetravalent radical of an aliphatic cycloaliphatic or aromatic tetracarboxylic acid 

Any C r C 12 alkyl substituents are. for example, methyl, ethyl n-propyl. n-butyl. sec-butyl ten-butyl n-hexyl n- 
octyl 2-ethylhexyl. n-nonyl. n-decyl n-undecyl or n-dodecyl 

C^-C^alky! R2 can be for example, the groups mentioned above and in addition for example n-tndecyl n-tetra- 
decyl n-hexadecyl or n-octadecyl 

C 3 -C 8 alkenyl FP can be. for example. 1-propenyl allyl methallyl 2-butenyl 2-pentenyl. 2-hexenyl 2-octenyl or 
4-tert-butyl-2-butenyl y 
C 3 -C e alkynyl R 1 is preferably propargyl. 

C 7 -C l2 aralkyl R 1 is. in particular, phenethyl and especially benzyl 

C r C 8 alkanoyl R 1 is for example formyl propionyl butyryl. octanoyl but preferably acetyl and C,-Ccalkenovl Ri 
is. in particular, acryloyl ~ 

If R 2 is a monovalent radical of a carboxylic acid it is. for example, an acetyl caproyl. stearoyl. acryloyl meth- 
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Z\ ZZ-" :z , C > 3 =-C -*e r :-2^:, ycoxycneny: CCC'Ory 'dC^Cr. 

* >s rt c vaier: -acca r ~. z cvccx, c ace ' s 'ce>^ce r . ~a-c-> s.cc -y o. --o r e, s^ce'C* 

secrecy ^-a.ecyi cr— o:Cv -j — • c-v :ce'7,-.c-y 3 5o -:e-:-:.-, ~v.c*y ctc,- 

: c-ec r e^eeics r ccny . -aeica 

sa '.r-vHie^i -acica- c* a -.-icarccxy-.c acc ■! -s tcr ex rt m C -e a inn-.e= or - c- .ce', ca 

( is a teuavaiert r aoca c a tetraca'ccxyiic acic ■: '$ -cr examce re 'e:'av^eM 'acica :* :,:^e-' 2 3 4-ie:- 
racarcoxync acid or of Dyrcmeiiit'C aod 

< R : , sa divalent -aaicai of a aica'oamo a c.a <! >s for example a nexa^e^y lenedicarfcarncy: or 2 4-iolyienec- 

carbamoyl raaical 

Examples o! pciya.r.yipiperome comocunas from this class are the following compounds 

1 4-hydroxy-2 2 6 6-tetramethylpipendme 

2 l-allyi-4-nyaroxy-2 2 6 6-ietramemyipiperidme 

3 l-benzyl-4-hydroxy-2 2 6 6-tetrameihylpipenciine 

4, i-(4-ten-butyl-2-butenyl.-4-hyaroxy-2 2 6 6-tetramethylpipendme 

5) 4-stearoyloxy-2 2 6 6-tetramethylpipendme 

6i i-ethyl-4-sahcylcyloxy-2 2 6 6-tetramethylpipendme 

7 1 4-methacn/loyloxy-1 2 2 6 6-pentamethylpipendme 

5,1 2 2 6 c-pentamethylpipendin-4-yl |H 3 5-di-tert-butyl-4-hydroxyphenyl)propionate 

9) did-benzyl-2 2 6 6-tetramethylpipendin-4-yl) maleate 

10) di(2 2 6 6-tetramethylpipendin-4-yl) succinate 

1 1 ) di(2 2 5 6-tetramethyipipendin-4-yl) glutarate 

12) di(2 2 6 6-tetramethylpipendm-4-yl) adipate 

1 3) di(2 2 6 6-tetramethy1pipendm-4-yl) sebacate 

14) did .2.2 6 6-pentamethylpipendm-4-yl) sebacate 

15) did 2 3 6-tetramethyl-2 6-diethylpipendm-4-yl) sebacate 

16) did-allyl-2 2 6 6-tetramethylpiperidm-4-yl) phthalate 

17) i-propargyl-4-[3-cyanoethyioxy-2 2 6 6-tetramethylpipendme 
1c) 1-acelyl-2 2 6 6-tetramethylpipend)n-4-yl acetate 

19) tn{2 2 6 6-tetramethylpipendin-4-yl) tnmeliitate 

20) 1-acryloy!-4-benzyloxy-2 2 6 6-tetramethylpipendme 

21) di(2 2 6 6-tetramethylpipendm-4-y1) diethylmalonate 

22) did 2 2 6 6-pentamethylpiperidin-4-y0 dibutylmalonate 

23) did 2 2 6 6-pentametnylpipendin-4-yl) butyl(3 5-di-ter1-butyl-4-hydroxybenzyl)malonate 

24) did 2 2 6 6-pentamethylpipendin-4-yl) dibenzylmaionate 

25) did 2 3 6-tetramethyl-2 6-diethylpipendin-4-yl) dibenzylmaionate 

26) hexane-1 ' 6 , -bis(4-carbamoyloxy-l -n-butyl-2.2 6 6-tetramethylpipendme) 

27) toluene-2' 4' -bis(4-carbamoyloxy-i -n-propyl-2 2 6 6-tetramethylpiperidine) 
26) dimethylbis(2 2 6 6-tetramethylpipe' ' —4-oxy)silane 

29) phenyltns(2 2 6.6-tetramethylpiperic -oxy)silane 

30) tris(i-propyl-2 2 6 6-tetramethylpipendm-4-yl) phosphite 

31) tns(1-propyl-2 2 6 6-tetramethylpiperidm-4-yl) phosphate 

32) phenyl bis-d 2 6 6-pentamethylpipendin-4-yl) phosphonate 

33) 4-hydroxy-1 2 2 6 6-pentamethylpipendine 

34) 4-hydroxy-N-hydroxyethyl-2 2 6 S-tetramethylpiperidme 

35^ 4-hydroxy-N-i2-hydroxypropyl)-2 2 6 6-tetramethylpipendme 
36) 1 -glycidyl-4-hyaroxy-2 2 6 6-tetramethylptpertdine 
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b) Compounds of the formula (III) 
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in which n is the number 1 or 2. 
R 1 is as defined under a) 

R 3 is hydrogen. C r C 12 alkyl. C 2 -C 5 hydroxyalkyl. C 5 -C 7 cycloalkyl. C 7 -C 8 aralkyl C 2 -C 18 alkanoyl. C 3 -C £ alkenoyl or 
benzoyl and 

R 4 if n is 1 is hydrogen C, -C 18 alkyl. C 3 -C e alkenyl. C 5 -C 7 cycloalkyl. C, -C 4 alkyl which is substituted by a hydroxy! 
cyano. alkoxycarbonyl or carbamide group glycidyl. a group of the formula -CH 2 -CH(OH)-Z or of the formula 
-CONH-Z. in which Z is hydrogen, methyl or phenyl; 

if n is 2 R 4 is C 2 -C 12 alkylene C 6 -C l2 arylene. xylylene. a -CH 2 -CH(OH)-CH 2 - group or a -0H 2 -CH(OH)-CH 2 -O- 
D-O- group ; in which D is C 2 -C 10 alkylene. C 6 -C l5 arylene or C 6 -C 12 cycloalkylene. or with the proviso that R 3 is 
alkanoyl. alkenoyl or benzoyl R 4 can alternatively be a divalent radical of an aliphatic cycloaliphat.c or aromatic 
dicarboxylic acid or dicarbamic acid or alternatively the group -CO-, or 

R 3 and R 4 together if n 1 can be the divalent radical of an aliphatic, cycloaliphatic or aromatic 1.2- or 1 3-dicar- 
boxylic acid 

Any 0,-0,2- or C r C 18 -alkyl substituents are as defined above under a). 
Any C 5 -C 7 cycloalkyl substituents are in particular, cyclohexyl 

C 7 -C 8 aralkyl R 3 j S . in particular, phenylethyl or especially benzyl C 2 -C 5 Hydroxyalkyl R 3 is. in particular 2-hydrox- 
yethyl or 2-hydroxypropyl. 

C 2 -C 18 alkanoyl R 3 is for example, propionyl. butyryl octanoyl dodecanoyl hexadecanoyl. octadecanoyl but pref- 
erably acetyl and C 3 -C 5 alkenoyl R 3 is. in particular, acryloyl 

C 2 -C s alkenyl R 4 is. for example, allyl. methallyl. 2-butenyl. 2-pentenyl. 2-hexenyl or 2-octenyl. 

Hydroxy I-. cyano- alkoxycarbonyl- or carbamide-substituted C r C 4 alkyl R 4 can be. for example 2-Hydroxyethyl 
2-hydroxypropyl. 2-cyanoethyl. methoxycarbonylmethyl. 2-ethoxycarbonylethyl. 2-ammocarbonylpropyl or 2-<dimeth- 
ylammocarbonyl)ethyl. 

Any C 2 -C 12 alkylene substituents are. for example ethylene propylene 2 2-dimethylpropylene tetramethylene 
hexamethylene octamethylene decamethylene or dodecamethylene 

Any C 6 -C 15 arylene substituents are. for example, o-. m- or p-phenylene 1 4-naphthylene or 4.4'-diphenylene. 
C 6- c i2 c y cloalk : !ene D ls In particular, cyclohexylene 

Examples of polyalkylpiperidine compounds from this class are the following compounds: 

37) N N'-bis(2 2.6 6-tetramethylpipendm4-yl)-hexamethylene-1 6-diamme 
36) N N'-bis(2 2.6.6-tetramethylpipendin-4-yl)-hexamethylene-1 6-diacetamide 

39) 1-acetyl-4-(N-cyclohexylacetamido)-2.2.6 6-tetramethylpiperidme 

40) 4-benzoylammo-2 2 6 6-tetramethylpiperidine 

41) N.N l -bis(2 2.6 6-tetramethylpipendm-4-yl)-N N'-dibutyladipamide 

42) N N'-bis(2 2 6 6-tetramethylpiperidm-4-yl)-N N'-dicyclohexyl-2-hydroxypropylene-1 3-diamme 

43) N.N'-bis(2 2 6.6-tetramethylpipendin-4-yl)-p-xylylene-diamine 

44) N.N'-bis(2 2 6 6-tetramethylpiperidin-4-yl)succmamide 

45) di(2 2.6.6-tetramethylpiperidm-4-yl) 

N-(2.2 6.6-tetramethylpiperidin-4-yl)-|5-ammodipropionate 

46) the compound of the formula 
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CH-j — C — CH^ 




47) 4-(bis-2-hydroxyethylammo)-1 2.2.6 6-pentamethylpipendine 

48) 4-(3-methyl-4-hydroxy-5-terMDutylben2amido)-2 2 6 6-tetramethylptpenciine 

49) 4-methacrylamido-l 2 2 6 6-pentamethylpipendine 

c) Compounds ol the formula (IV) 




(IV). 



tn which 

n is the number 1 or 2 

R 1 is as defined under a) and 

RS if n is 1 is C 2 -C £ alkylene C 2 -C £ hydroxyalkylene or C 4 -C 22 acyloxyalkylene and if n is 2 R 5 is the l-CH 2 ) 2 C 

(Ch 2 -) 2 group 

C 2 -C e Alkylene or -hydroxyalkylene R 5 is for example ethylene 1 -methylethylene propylene 2-ethylpropyiene 
cr 2-ethyl-2-hydroxymethylpropylene 

C 4 -C 22 Acyloxyalkylene R 5 is for example 2-ethyl-2-acetoxymethylpropylene 
Examples of polyalkylpipendme compounds m this class are the following compounds 

50 ) 9-aza-S 8 10 1 0-tetramethyl-1 5-dioxaspiro[5 5]undecane 

51 ) 9-aza-6 6 10 1 0-tetramethyi-3-ethyl-l 5-dioxaspiro[5 5]undecane 
52} S-aza-2 7 7 6 9 9-hexamethyl-l 4-dioxaspsro[4 5]decane 

53) 9-aza-3-hydroxymethyl-3-ethyl-8 8 9 10 1 0-pentamethyl-1 5-dioxaspiro(5 Sjundecane 

54) 9-aza-3-ethyl-3-acetoxymethyl-9-acetyi-6 8 10 1 O-tetramethyl-1 5-dioxaspiro(5 5]undecane 

55, 2 2 6 6-tetramethyipipenaine-4-spiro-2'-!V 3'-d>cxane (-S'-spiro-S"-! 1 " 3"-dioxane)-2"-spiro-4" , -(2" 1 2'" 6 ,M 6"'- 
tetramethylpiperidmej 



d, ComDOunas of the formulae VA VB and VC 
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W N-C = 0 



(VB) 



H 3 C CH 3 i 



25 
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H 3 C CH 3 o 



• N • 
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in which 
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n is the number 1 or 2 
R 1 is as defined under a) 

R 6 is hydrogen. C r C 12 a!kyl. ally! benzyl glycidyl or C 2 -C 6 alkoxyalkyl and 

R 7 - if n is 1. is hydrogen. C r C 12 alkyl. C 3 -C 5 alkenyl. C 7 -C 9 aralkyl C 5 -C 7 cycloalkyl 

C 2 -C 4 hydroxyalkyl C 2 -C 6 alkoxyalkyl. C 6 -C 10 aryl. glycidyl or a group of the formula -(CH 2 )p-COO-Q or of the for- 
mula -(CH 2 )p-0-CO-Q. in which p is 1 or 2 and Q is -C 4 aJKyl or phenyl 

if n is 2 R 7 is C 2 -C 12 alkylene. C 4 -C 12 alkenylene. C 6 -C 12 arylene. a -CH 2 -CH(OH)-CH 2 -O^D-0-CH2-CH(OH)-CH 2 - 
group. in which D is C 2 -C 10 alkylene. C 6 -C l5 arylene. C s -C, 2 cycloalkylene or a -CH 2 CH(OZ , )CH 2 -{OCH 2 -CH(OZ') 
CH 2 ) 2 -group. 

in which Z is hydrogen. C r C 16 alkyl. allyl. benzyl. C 2 -C 12 alkanoyl or benzoyl 

and T 2 independently of one another, are hydrogen C r C 18 alkyl or unsubstituted or halogen- or C r C 4 alkyl- 
substituted C 6 -C 10 aryl or C 7 -C 9 aralkyl or 

Tt and T 2: together with the carbon atom bonding them, form a C 5 -C 12 cycloalkane ring 

Any C r C 12 alkyl substituents are. for example, methyl ethyl, n-propyl n-butyl. sec-butyl, tert-butyl n-hexyl. n- 
octyl 2-ethylhexyl n-nonyl n-decyl n-undecyl or n-dodecyl 

Any C r C 1£ alkyl substituents can be. for example the groups mentioned above and in addition for example n- 
tridecyl. n-tetradecyl n-hexadecyl or n-octadecyl. 

Any C 2 -C 6 alkoxyalkyl substituents are. for example, methoxymethyl. ethoxymethyl. propoxymethyl. tert-butoxyme- 
thyl. ethoxyethyl ethoxypropyl n-butoxyethyl tert-butoxyethyl. isopropoxyethyl or propoxypropyl. 

C 3 -C 5 alkenyl R 7 is. for example 1-propenyl. allyl. methallyl. 2-butenyl or 2-pentenyl 

C 7 -C 9 aralkyl R 7 . T 1 and T 2 are. in particular, phenethyl or especially benzyl If and T 2 . together with the carbon 
atom form a cycloalkane ring this can be for example a cyclopentane. cyclohexane. cyclooctane or cyclododecane 
ring. 

C 2 -C 4 hydroxyalkyl R 7 is. for example. 2-hydroxyethyL 2-hydroxypropyl. 2-hydroxybutyl or 4-hydroxybutyl 
C 6 -C 10 aryl R 7 T, and T 2 are in particular phenyl o- or (5-naphthyl which are unsubstituted or substituted by 
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i,.:, :d >-, r e-" s -cr c-^^e c-:->c-e c^ye-e 2 2 -a.r-e:-> c:c .. c-e :e;--e:^-e -cxs. 
:c:a-e:->iere aecame'hy ! er,e c aoceca^e'^y 

2 ,-2.;^:Ker Vi e^e ^" s - Cn^c.^' 2-CwC^o-e 2 -cen:e^y ie^e 3' 3-rexe- , e-e 
C--C,1jr\- ene ==1" is J cr exa^pie c- ~- cr c-D^enyiene - 4-nap^tnyiere c 4 4 -cic^y-ene 
c'-C^aiKancyi Z' .s 'or exan-p.e srccor.y . ^:vv octanoyi aocecancy 1 cererdcy ace:y 
C-CraiKyiene C c -C ,=aryiene cr C 6 -C, 2 cycicaikyiene D is defined as unae r c 
Ex«rrp:es of pciyaiKyic^encme ccmpcuros f rcn- T,;s c.ass are tne fcuowmg ccmpc-uncs 

56 i 3-cenzyM 3 2 tnaza-7 7 9 9-teiramethyispiro[4 5]decane-2 4-aione 

57i 3-r-octy!-1 3 £-tnaza-7 7 9 9-tetramethylspiro[4 5ldecane-2 4-dione 

55 3-allyM 3 £-tnaza-i 7 7 9 9-pentamethylspiro(4 5]aecane-2 4-dione 

59, 3-giycidyl-l 3 5-tnaza-7 7 5 9 9-pentamethyispiro(4 5]decane-2 4-aione 

5C- 1 3 7 7 5 5 9-heptamethyM 3 8-tnazaspiro[4 5]decane-2 4-dione 

61 ; 2-isopropyl-7 7 9 9-tetramethyM -oxa-3 5-diaza-4-oxospiro[4 5)decane 

62) 2 2-dibutyl-7 7 9 9-tetramethyl-l -oxa-3 5-diaza-4-oxospiro[4 5]decane 

63. 2 2 4 4-tetramethyl-7-oxa-3 20-aiaza-2l -oxodispiro[5 1 11 2]-heneicosane 

64) 2-butyl-7 7 9 9-tetramethyl-l -oxa-4 8-diaza-3-oxospiro[4 5]decane 

65 , =-acetyl-3-dodecyl-i 3 S-tnaza-7 7 9 9-tetramethylspiroi4 5]decane-2 4-dione 

or the compounds of the following formulae 




e) Compounds of the formula V! 
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N 



R9 



R 



N 



10 



J n 



(VI), 



in which 

n is the number 1 or 2 and R 8 is a group of the formula 



-E-(A) 




N — R 



40 



50 



55 



in which R 1 is as defined under a) 
E is -O- or -NR 11 v 

A is C 2 -C 6 alkylene or -(CH 2 ) 3 -0- and 
x is the numbers [sic] 0 or 1 . 

R 9 is identical to R 6 or is one of the groups -NR^R^. -ori3 -NHCH 2 OR 13 and -N<CH 2 OR 1 3) 2 
R 10 if n ~ 1 . is identical to R 8 or R9 and if n = 2. is a -E-B-E- group, in which B is C 2 -C 6 alkylene. which is unin- 
terrupted or interrupted by -N(R 11 )- 

R 11 is C r C 12 alkyl. cyclohexyl. benzyl or C r C 4 hydroxyalkyl or a group of the formula 



r ChL CH 2 R 
— < N — R 



CH, 



CH 2 R 



R 12 is C r C 12 alkyl. cyclohexyl. benzyl or -C 4 hydroxyalkyl. and 
R 13 is hydrogen. C r C 12 alkyl or phenyl, or 

R 11 and R 12 together are C 4 -C 5 alkylene or -oxaalkylene for example 



-CH2CH2 



^9, or a group of the formula 

or alternatively R 11 and R 12 are in each case a group of the formula 



-CH2CH2 



-CH2CH2 



-CH 2 CH 2 



N — R 1 
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HN ) 



C 4 H 9 
I 

N 



N 



■NH-A- 



C 4 H 9 -N 



CH, 




CH, 



CH 3 N CH 
H 



Any C r C 12 alkyl substituents are for example methyl ethyl n-propyl n-butyl sec-butyl ten-butyl n-hexyl n- 
octyl 2-ethylhexyl n-nonyl n-aecyl n-undecyl or n-aodecyl 

Any C-Cjhydroxyalkyl substituents are tor example 2-hydroxyethyl 2-hydroxypropyl 3-hydroxypropyl 2-hy- 
droxybutyl or 4-hydroxybutyl 

C--C 6 akylene A is for example ethylene propylene 2 2-dimethylpropylene letramethylene or hexamethylene 

R" and R 12 together as C 4 -C 5 alKylene or -oxaaikylene are for example letramethylene pentamethylene or 3-ox- 
apentamethylene 

Examples ol polyalkylpipenome compounds from this class are the compounds of the following formulae 



70) 




N-C 4 H 9 



(CH 3 CH 2 ) 2 N "^N N(CH 2 CH3) 2 



71) 



CH 3 . V CH 3 



C 2 H 5 -N 




CH, CH 



N(C 4 H 9 ) 2 

I CH 3 CH 

N^N / _\/ 
N J— N ( N-C 2 H 



N 



I 

C 2 



2 H 5 /\ 



CH, CH 3 



72) 



H 3 C . CH 3 



N^"N where R = -NH-CH 2 CH 2 CH 2 -0 — ( fl-CH 3 




R N R 



H 3 C CH 3 
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70 



75 




20 



25 



30 



35 



40 



45 



50 
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R R 
75) R-NH-(CH 2 ) 3 -N - (CH 2 ) 2 N-(CH 2 ) 3 -NH-R 

where R ~ 




25 

R R 

so 76) R-NH-(CH 2 ) 3 -N - (CH 2 ) 2 N-(CH 2 ) 3 -NH-R 

where R = 




50 

CH 3 R R C H 3 

77) | | | | 
55 R-N - (CH 2 ) 3 — N — (CH 2 ) 2 — N — (CH 2 ) a — N R 

where R = 
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10 



20 



80) 



H 2 C=HC-H 2 C-N 



CH 2 ~CH=CH 2 



H 3 C 



CH, 




N-CH 2 -CH=CH 2 



25 



f) Oligomers or polymeric compounds whose recurring structural unit contains one or more 2.2.6.6-tetraalkylpipe- 
ridme radicals of the formula (I), in particular polyesters, polyethers polyamides. polyamines. polyurethanes. polyureas 
polyammotriazines poly(meth)acrylates. polysiloxanes. poly(meth)acrylamides and copolymers thereof containing 
such radicals 

Examples of 2.2 6 6-polyalkylpiperidine light stabilizers from this class are the compounds of the following formu- 
lae, where m is a number from 2 to about 200. 



30 



81) 



CH, CH 



O O 

^ II II 

C-CHjj-CHg- C-0-CH 2 -CH 2 — N 




CH 3 X CH 



82) 



4S 



SO 



CH 3 CH, 

— fCH 2 -CH 2 -N /~°" 



CH 3 CH, 



CH 3. , CH 3 



o 

11 



o 
II 



o o \y 
II II / \ 

- C-(CH 2 ) 4 — C - O — < N-CH 2 -CH r O- C-(CH 2 ) 4 - C 



CH, 
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95) 



CH, 



CH 3 _ 



— Si— O- 
I 

(CH 2 ) 3 

I 

0 



m 




CH, 



NH 

CH 3 CH, 



is 



96) 



H 9 C 4 (R)N 



H 9 C 4 (R)N N N (R)C 4 H 8 

Y Y 

NH 

(CH 2 ) 3 

f Y~ N ~ (CH 2 ) 2~ N ' 



[_ N Y N 

N(R)C 4 H 9 



(CH 2 ) 3 
NH 

N*^N 



2-3 



H 9 C 4 (R)N ^N^ N(R)C4H9 



35 where 



40 



and 



50 



55 



R= 




R = 



H Q C 4 (R)N 



N 



N(R)C 4 H 9 



or H 

Of these classes classes e) and f) are particularly suitable in particular the tetraalkylpipendme compounds con- 
taining s-tnazme groups Compounds 74 76. 84 87. 92 and 95 are furthermore particularly suitable 

The amount of sterically hindered amine, preferably the tetramethylpipendine compound, depends on the intended 
use of the plastic additive granules the granules expediently comprise 0-90 % by weight, preferably 20-70 °o by weight 
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rt-.;-cx.car:s V re s;e' ca . - -cert 
"eGue r ! : \ -sec re i'.-tc ^tic* 



■ z cere *,ce ^ r e 2 e ^ e r r: 
c* Lr v""c--s T, ~ese cor^cc 



; v :c -~ a\ 'east one grcjp C 




(X) 



which R is hydroaen metny, or tert-Cutyl anc R" is unsubstnuted or substitutec alkyi or substituted alkylthioaikyi 
Particular preference is given tc compounas containing at least one group of the formula 



HO 




(X) 



wh.ch R' is methyl or tert-butyl and R" is unsubstituted or substituted alkyl or substituted alkylthioaikyi 
Examples of such phenol antioxidants are 

1 Alkyl ated monopnenols fo, example 2 6-d,-tert-butyl-4-methylphenol 2-butyl-4 6-dimethylphenol 2 6-di-terl- 
butyl-4-ethylphenol 2 6-di-tert-butyl-4-n-butvlphenol 2 6-di-tert-butyl-4-,sobut y iphenol 2 6-dicyclopentyl-4-meth- 
yiphenol 2-(a-methylcyclohexyi)-4 6-dimethylphenol 2 6-d,octadecyl-4-methyiphencl 2 4 6-tr,cyclohexyiphen 0 i 

2 6-di-tert-butyl-4-methoxymethylphenol 2 6-dinonyl-4-nnethylphenol 2 4-dimethyl-6-(V-methyl-undec-1 -yh- 
phenol 2 4-dimethyl-6-(r-methylheptadec-V-yl)phenol 2 4-dimethyl-6-(l '-methyltndec-V-yOphenol and mixtures 

rXllh.omethylphenols for example 2 4-d,octylth.omethyl-6-ten-butylphenol 2 4-dioctylthiometh y l-6-methy|. 
phenol 2 4-dioctylthiomethyl-6-ethylphenol 2 6-didodecylthiomethyl-4-nonylphenol 

1 M„H,nn.ii nnnP S and alkylated hvdroqumones fo. example 2 6-d,-tert-butyl-4-methoxyphenol 2 5-di-tert-butyl- 
hydroquinone 2 5-d.-tert-amylhydrcqu.none. 2 6-d,phen y l-4-octadecyloxyphenol 2 6-di-tert-butylhydroqumone 

2 5-d.-tert-butyl-4-hydroxyan.sole 3 5-d.-tert-butyl-4-hydroxyan.sole 3 5-d,-tert-butyl-4-hydroxyphenyl stearate 
b.s(3 5-di-tert-butyl-4-hydroxyphenyl) adipate 

4 Tocopherols lor example a-tocopherol ^-tocopherol -/-tocopherol. 6-tocopherol and mixtures thereof (vitamin 

I' Hvdroxvlated th.odiphenyl ether for example 2 2'-thiobis(6-tert-butyl-4-meth y iphenol) 2 2'-th.obis|4-octylphe- 
noli 4 4'-thiob 1 s(6-tert-butyl-3-methylphenoli 4 4'-th,ob,s(6-tert-butyl-2-methylphenol> 4 4'-th,ob,s(3 6-di-sec- 
amvlphenol) 4 4'-b.s(2 6-d.methyl-4-hydroxyphenyi) disulfide 

6 Alkvl.de ne b.sphenols for example 2 2'-methyleneb.si6-tert-butyl-4-methylphenol) 2 2'-methyleneb.s(6-tert- 
butvl-4-ethylphenol) 2 2'-methyieneb,s[4.methyl-5-(«-methylcyclone>;yl)phenol] 2 2'-methyleneb.s(4-methyl- 
6-cvclohexylphenoli 2 2'-meth yl ene-b,s<6-non y l-4-methylphenor! 2 2-methyleneb,s(4 6-d.-tert-butylphenor, 
2 2'-ethyl.deneb.si4 S-d.-tert-butylpnenol, 2 2'-ethyl.deneb.s(6-tert-butyl-4-,scbutylphenoU 2 2'.meth y lenebis[6- 
K-methylbenzylM-nonylphenol] 2 2'-methyleneb,s[6-(a «.dimethylbenzyn-4-nonylphenol) 4 4'.methylenebis 
,2 6-di-tert-butyiphenoh 4 4-.memyleneb.s(6-tert-cut y i-2-meth y lphenol , 1 1 ■bisi5-tert-butyl-4.hydroxy-2-methyl- 
phenyllbutane 2 6-b.s(3-iert-but y i-5-methyl-2-hydroxybenz y l)-4-methylphenol 1 1 3-tr,s-(5-tert-butyl-4.hydroxy- 
2-methylphenylibutane i 1 -c.s<5-tert-butyl-4-hycroxy-2-methylphenyl ,-3-n-dodecyimercaptobutane ethylene 
a.ycol bis[3 3-bisl3'-tert-butyl-4'-hydroxypr-enyl) butyrate] D.st3-tert-Dutyi-4-hyaroxy-5-methylphenylid.cyclopen. 
tadiene bis|2-!3'-ter l -but y l-2'-h y droxy-5 , -methyibenz y i 1 -6-tert-but y i-4.meth y iphenyl] terephthalate i 1 -bis 
,^-dimethyl-2-h y drox yP henyl,butane 2 2-bis(3 5-di-tert-cutyi-4-hyarcxyphenyl,propane 2 2-bis(5-ter1-butyl- 
j"hydroxy-2-rr.ethylphenyl)-4.n^odecyirr. 6 rcaptobutane i i 5 5-tetra-i5-tert-butyi-4-h y drox y -2-meth y iphenyl i 

pentane . , , , 

7 C N- and S-ber,zvi compounds for example 3 5 3' E'-tetra-teri-bu:yi-4 4'-dihydroxyd.benzyl ether octadec y i 
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4-hydroxy-3.5-dimethylbenzylmercaptoacetate tris(3 5-di-tert-butyl-4-hydroxybenzyl)amine bis(4-tert-butyl-3-hy- 
droxy-26-dimethylbenzyO dithioterephthalate bis(3.5-di-tert-butyl-4-hydroxybenzyi) sulfide isooctyl 3 5-di-tert- 
butyl-4-hydroxybenzylmercaptoacetate 

6 Hydroxybenzylated malonates for example dioctadecyl 2.2-bis{3.5-di-tert-butyl-2-hydroxybenzyl)malonate. di- 
octadecyl 2-(3-tert-butyl-4-hydroxy-5-methylbenzyl)malonate. didodecylmercaptoethyl 2 2-bis(3 5-di-tert-butyl- 

4- hydroxybenzyl)malonate di-[4-(1.1 3 3-tetramethylbutyl)phenyl] 2.2-bis(3.5-di-tert-butyl-4-hydroxybenzyl) 
malonate. 

9 Hydroxybenzyl aromatic compounds tor example 1 3.5-tns(3.5-di-tert-butyl-4-hydroxybenzyl)-2 4 6-trimethyl- 
benzene. 1 4-bis(3.5-di-tert-butyl-4-hydroxybenzyl)-2.3.5.6-tetramethylbenzene. 2 4 6-tris-(3 5-di-teri-butyl-4-hy- 
droxybenzyl)phenol 

10 Tnazme compounds, for example 2 4-bisoctylmercapto-6-(3 .5-di-tert-butyl-4-hydroxyanilino)-1 3 5-triazme 
2-octylmercapto-4 6-bis(3 5-di-tert-butyl-4-hydroxyanilmo)-1 3.5-triazme 2-octylmercapto-4 6-bis(3 5-di-tert- 
butyl-4-hydroxyphenoxy)-1 3.5-triazme 2 4 6-tns{3 5-di-tert-butyl-4-hydroxyphenoxy)- 1 2.3-triazme 1 3 5-tris 
(3.5-di-tert-butyl-4-hydroxybenzyl)isocyanurate 1 3.5-tris(4-tert-butyl-3-hydroxy-2.6-dimethytbenzyl)isocyanu- 
rate 2.4.6-tris(3 5-di-tert-butyl-4-hydroxyphenylethyl)-1 3.5-triazme ; 1 .3 5-tris(3.5-di-tert-butyl-4-hydroxyphenyl- 
propionyl)hexahydro-1 3.5-tnazme. 1 .3 5-tns(3 5-dicyclohexyl-4-hydroxybenzyl)-isocyanurate 

11 Benzylphosphonates . for example dimethyl 2.5-di-tert-butyl-4-hydroxybenzylphosphonate. diethyl 3 5-di-tert- 
butyl-4-hydroxybenzylphosphonate dioctadecyl 3.5-di-tert-butyl-4-hydroxybenzylphosphonate. dioctadecyl 

5- tert-butyl-4-hydroxy-3-methylbenzylphosphonate, calcium salt of monoethyl 3.5-di-tert-butyl-4-hydroxybenzyl 
phosphonate 

12. Acyla minophenols . for example 4-hydroxylauranilide. 4-hydroxystearanilide. octyl N-(3.5-di-tert-butyl-4-hy- 
droxyphenyl)carbamate 

13. Esters of f3-(3.5-dhtert-butyl-4-hydroxyphenyl)propionic acid with monohydric or polyhydric alcohols, for ex- 
ample with methanol ethanol octanol. octadecanol. 1 6-hexanediol. 1 9-nonanediol ethylene glycol. 1. 2-propan- 
ediol neopentyl glycol thiodiethylene glycol, diethylene glycol, tnethylene glycol. pentaerythritol tris(hydroxyethyl) 
isocyanurate. N.N*-bis(hydroxyethyl)oxalamide. 3-thiaundecanol. 3-thiapentadecanol, trimethylhexanediol. tri- 
methylolpropane. 4-hydroxymethyl-1 -phospha-2 6.7-trioxabicyclo-[2 2.2]octane 

14 Esters of M5-tert- butyl-4-hvdroxy-3-methylphenyl)propionic acid , with monohydric or polyhydric alcohols for 
example methanol, ethanol. octanol. octadecanol. 1 6-hexanediol 1 .9-nonanediol. ethylene glycol 1 2-propane- 
diol. neopentyl glycol, thiodiethylene glycol, diethylene glycol, tnethylene glycol, pentaerythritol. tns(hydroxyethyl) 
isocyanurate. N.N'-bis(hydroxyethyl)oxalamide. 3-thiaundecanol. 3-thiapentadecanol. trimethylhexanediol. tn- 
methylolpropane 4-hydroxymethyl-1 -phospha-2. 6. 7-tnoxabicyclo-[2 2. 2]octane 

15. Esters of [H3 5-dicyclohexyl-4-hydroxvphenyl)propionic acid with monohydric or polyhydric alcohols for ex- 
ample methanol, ethanol. octanol. octadecanol. 1 .6-hexanediol. 1 .9-nonanediol. ethylene glycol. 1 .2-propanediol 
neopentyl glycol, thiodiethylene glycol diethylene glycol, tnethylene glycol, pentaerythritol. tris(hydroxyethyl) iso- 
cyanurate. N.N'-bis(hydroxyethyl)oxalamide. 3-thiaundecanol. 3-thiapentadecanol. trimethylhexanediol trimethy- 
lolpropane 4-hydroxymethyl-1 -phospha-2. 67-trioxabicyclo-[2 2. 2]octane 

16 Esters of 3.5-di-te rt-butyl-4-hydroxyphenylacetic acid , with monohydric or polyhydric alcohols for example 
methanol ethanol. octanol octadecanol. 1 .6-hexanediol. 1 .9-nonanediol. ethylene glycol. 1 .2-propanediol. neo- 
pentyl glycol, thiodiethylene glycol, diethylene glycol tnethylene glycol, pentaerythritol. tns(hydroxyethyl) isocya- 
nurate NN'-bts (hydroxy ethyl)oxalamide 3-thiaundecanol. 3-thiapentadecanol. trimethylhexanediol tnmethylol- 
propane. 4-hydroxymethyl-1 -phospha-2. 6. 7-tnoxabicyclo-[2 2. 2Joctane 

17 Amides of [H3.5-di -tert-butvl-4-hydroxvphenvl)pronionic acid , for example N.N'-bis(3.5-di-tert-butyl-4-hydrox- 
yphenylpropionyl)hexamethylenediamme. N N , -bis(3.5-di-tert-butyl-4-hydroxyphenylpropionyl)trimethylenedi- 
amine. N N'-bis(3.5-di-tert-butyl-4-hydroxyphenylpropionyl)hydrazine 

Preference is given to the antioxidants mentioned above under points 7 9 10. 13 14 15 and 17 in particular 
points 7 9 10 and 13 especially the octanol and octadecanol ester of 5-di-tert-butyl-4-hydroxyphenyl)propionic 
acid and tetrakis[3-(3.5-di-tert-butyl-4-hydroxyphenyl)propionyloxymethy athane. Most preference is given to tet- 
rakis[3-(3 5-di-tert-butyl-4-hydroxyphenyl)propionyloxymethyl]methane 

Other particularly preferred compounds are 
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(AO-004) 



,2-. : i-airne!hyiethy|.-6-[[3-:i i -amnethyiethyl'i-2-nydrcxy-5-metnylpnenyl]me!nyl]-4-me!hylphenyl 2-propenoatei 



(AO-005) HO 




O O 

II II 
CH 2 -CH 2 -C-0-(CH 2 ) 6 -0-C-CH 2 -CH 2 




6-hexanediy! 3 5-bisi 1 1 -dimethylethylj-4-hyaroxyphenylpropanoate} 



(AO-006) 




HO C \ CH 2 -CH 2 -C-0-CH 2 -CH 2 -0-CH 2 



CH, 



-I 2 



{1 2-ethanediylbisioxy-2 1 -ethanediyl) 3-d 1 -dimethylethyl)-4-hydroxy-5-methyl-phenylpropanoate) 



CH 2 SCgH^y 



(AO-007) HO 




CH2SCQH ^ 7 



{2-methyl-4 6-di[(octylthio)methyi]phenol} 



(AO-008) 




(2 2'-ethyhdenebis(4 6-di-tert-butylphenoD) 
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(AO-009) 




O 
II 

CH 2 CH 2 COCH 2 CH 2 



w 



{thiodi-2 1 -ethanediyl bis-3.5-di( 1 1 -dimethylethyl)-4-hydroxyphenylpropanoate) 



J 2 



20 



25 



30 



(AO-010) 




{4.4'.4"-[(2 4 6-tnmethyl-1. 3. 5-phenyltriyl)tris(methylene)]tris[2.6-bis(1.1 -dimethylethyl)phenol} 



OH 



50 



55 



(AO-011) 




{1,3 5-tns[[3.5-bis(l.l-dimethylethyl)-4-hydroxyphenyl]methyl]-l.3.5-tnazine-2 4 6(1H 3H 5H)-trtone} 

The amount of the antioxidants of the stencally hindered phenol type depends on the intended use of the plastic 

additive granules: the granules expediently contain 0-90 % by weight, preferably 3-60 % by weight of antioxidant of 

the stencally hindered phenol type 

Organic phosphites and phosphonites are likewise known as stabilizers for plastics They are used in particular 
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7C r S 



re::-' ! - r.'Z — c.'. z 'Z-zsc r '.es a^c c^cs:^:^ :os ';■ ex^: e : r c r e r \: rcscne cc n e^ -^v 
, ec ■ - v ---c-- «es :r.$,c:c~er*\ a>*.y : r csc* te «~ ^es " s^cy, ^ r e n yi presenile '/'iH^ r y pr.cs 



o"-c v iP r e r .yi ■ preserve as'iear^ i oer 
zc-cscze c s>2 --a -*er-c^, 'C r e-y ^e r :ae- ,T ' :y cprcspr'.e '.'is:ea r y scrcity u;pncspnte ;eiraK, 
ert-c^:> ic^e-y I - -c cne^ye-re c-pncsp^onite 3 9-c s 2 4-c-:e':-c^y---^emy>prencxy -2 - 5 10-ieua 
-ciprcsc^aspTo'S 5^cecane 3 9-msi2 4 6-ins-te^-Duiyprencxy -2 - = ■ C-'.otracxa-3 9-aipnospnaspiro|5 
•aoG anc 2 2'-Gtr.yi:cereC'S-*i 6-a--;ert-cu!> ipnenyi ■ f:ucropr,cspnite 

t.CLiar preference i s s^en ;c me 'oiiownq pncspr.ites -P-CC* tnsi2 4-ai-iert-Cutyipheryi' phosphite 
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Very particular preference is given to tris(2 4-di-tert-butylphenyl) phosphite 

The amount of phosphites or phosphonites depends on the intended use of the plastic additive granules the 
granules expediently contain 0-90 % by weight preferably 3-70 % by weight, of phosphite or phosphonite 

Besides a stencally hindered phenol, the additive granules preferably also contain an organic phosphite or phos- 
phonite Preferred are combinations of a preferred stencally hindered phenol and a preferred organic phosphite or 
phosphonite. as indicated above: for example, the combination of the octanol or octadecanol of |5-(3.5-di-tert-butyl- 
4-hydroxyphenyl)propionic acid or tetrakis[3-(3 5-di-tert-butyl-hydroxyphenyl)propionyloxymethyl]methane with tris 
(2. 4-di-tert-butylphenyl) phosphite Most preferred is the combination of tetrakis[3-(3 5-di-tert-butyl-hydroxyphenyl)pro- 
pionyloxymethyl]methane and tris(2 4-di-tert-butylphenyl) phosphite. The weight ratio between stencally hindered phe- 
nol and phosphite or phosphonite is preferably from 20:1 to 1:20 particularly preferably from 10 1 to 1:10 and very 
particularly preferably from 4:1 to 1 4 

Compounds from the series consisting of the hydrotalcites. metal carbonates and metal oxides which can be used 
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, Vg- Ca- 5r- 3a : ~ Z— Co- Ft- Sn- ^acV 
M - * -- Ai } * 3 : "* cr Bi J * 
A n - <s an anion having 'he vaiercy ^ 
r is a number from \c 4 

is a number from C ic Q 5 and 
is a number from 0 to 2 

A- -s preferably OH- Cr 3r :■ OC A HCCy CH-.COCr C 6 H 6 COO" CO-.'' SC^ 

;oo- 



x 



COO. 

■CHOHCOCtf- :CHCH,CH ; 0HC00- C^.COO^ .CHXOC^ CH : .CHOHCOO- SO-/ S,0 4 «- Fe,CN) 6 - 
'"aher hyd H io.a£ es wh,cn can expedient^ be employed ,n ,he process as described above are compounds o, the 

general formula (Xa) 

Mr AI,(CH, 2x . 6nz (A n -, 2 .mH 2 G >* a > 
where m the present formula Xa M 2 * is a. leas, one metal .rem the ser.es consistmg ol Mg and Zn preferably Mcr 

A n ' is an anion for example from the series consisting of CO-. 2 - 

(D*. 

OH- and 52- where n ,s the valency of the anion m .s a posr.ive number preferably from 0 5 .0 5 and x and z are 
nmi , lve numbers where x is preferably from 2 to 6 and z is less than 2 

P ZZc Tand commercially available hydrotalctes are DHT-4A and DHT--C Tom Kyowa company Ja p«,n 
Preference .s given ,c compounds from the hydrolase series of the general formula (X) 

M 2 ", V M 2 V <OH) 2 .(A n \ -mH,0 lXi 
where M'- ,s Mg^ or a solid solution of Mg and Zn A«- is CO- 2 " x is a number from 0 to 0 5 and m ,s a number from. 



0 to 2 



Very particular preference is given to hydrolases of the formulae 

AI 2 0 3 -6MgO-C0 2 -l2H 2 0 

M94 5 AI 2 (OH) i3' C0 3' 35H 2° 
4MgO-AUO v C0 2 '9H 2 0 

4MgO-AI 2 0 3 -C0 2 -6H s O 

ZnO-3MgO-AUC : ,-CC 2 -5-9H 2 0 or 



ZnO-3MgO-AI 2 CyCG 2 -5-6H,,C 
The amount of hydro.alcites depends on ,he intended use of the piast.c additive granules the granules expeo,en„ y 
r. c,n c f-v/ wPinhi oreferablv 3-^0 °o by weight of hyarotaicite 
C °" e theoxioes of Lien, metals Particular preference is g.ven to the ox,des of me,a s 

rrn^m c c bv weiQht preferably 5-60 °c by weight of metal oxide K _. 10C 
meta. ca-bonatee are the carbonates of divaient metals Particular preference ,s g.ven to the c.rbon.tes 
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01 metals from the second mam group or sub-group very particular preference being given to calcium carbonate 

The amount ot metal carbonates depends on the intended use of the plastic additive granules the granules ex- 
pediently contain 0-90 % by weight preferably 5-60 % by weight ol metal carbonate 

A further metal soap for the purposes of this invention is a metal salt of a fatty acid (with the exception of calcium 
stearate) where the metal can be in particular an element from mam group or sub-group 1 1 or tin 

These are in particular magnesium, tin or preferably zinc salts from the series consisting of aliphatic saturated C„- 
C 22 carboxylates aliphatic olefmic C 3 -C 22 carboxylai e s aliphatic C 2 -C 22 carboxylates substituted by at least one OH 
group, cyclic or b.cycl.c C 5 -C 22 carboxylates aromatic C r C 22 carboxylates aromatic C 7 -C 22 carboxylates substituted 
by at least one OH group. C, -C 16 alkyl-substituted phenylcarboxylates and phenyl-C, -C )6 alkylcarboxylates preference 
io being given to stearates and laurates and behenates The other metal soaps are very particularly preferably zinc stea- 
rate or magnesium stearate 

The amount of the other metal soap depends on the intended use of the plastic additive granules" the granules 
expediently contain 0-90 % by weight, preferably 5-60 % by weight, of a further metal soap 

Preferred thioesters are esters of [Mhiodipropionic acid for example the lauryl. stearyl myristyl or tndecyl esters 
'5 mercaptobenzimidazole. the zinc salt of 2-merca P tobenz,m,dazole. zinc dibutyldithiocarbamate. dioctadecyl disulfide 
pentaerythntol tetrakis(P-dodecylmercapto)propionate or ethylene glycol bismercaptoacetate 

Examples of suitable lubricants are montan wax. fatty acd esters PE waxes, amide waxes chlorinated paraffins 
glycerol esters or alkaline earth metal soaps Suitable lubricants are also described in "Plastics Additives" editors H 
Gachter and H, Muller. Hanser Verlag, 3rd Edition, 1990, pages 423-480 
20 The additive granules can furthermore contain compounds from classes 2-10 below: 

2 UV absorbers and light stabilizers 

2 1 2-(2'-Hydroxyphenyl)benzotriazoles for example 2-(2'-hydroxy-5'-methylphenyl)benzotriazole 2-(3' 5'-di-tert- 
25 butyl-2'-hydroxyphenyl)benzotnazole 2-(5'-tert-butyl-2'-hydroxyphenyl)benzotriazole 2-(2'-hydroxy-5'- 

(1 l.3 3-tetramethylbutyl)phenyl)benzotr,azole, 2-(3'.5'-di-tert-butyl-2'-hydroxyphenyl)-5-chlorobenzotr,azole 2- 
(3'-tert-butyl- 2'-hydroxy-5'-methylphenyl)-5-chlorobenzotriazole 2-(3'-sec-butyl-5'-tert-butyl-2'-hydroxyphenyn 
benzotnazole. 2-(2'-hydrox y -4'.octox yP henyl)benzotnazole. 2-(3' 5'-d,-tert-amyl-2'-hydrox yP henyl)benzotnazole 
2-(3 5'-bis(a «-dimethylbenzyl)-2'-hydroxyphenyl)benzotriazole. mixture of 2-(3'-tert-butyl-2'-hydroxy-5 l -(2-octv- 
a> loxycarbonylethyDphenyD-S-chlorobenzotriazole 2-(3'-tert-but y i-5'-[2-(2-ethylhex y ioxy)carbonylethyl].2'.h y droxy- 

phenyl)-5-chlorobenzotriazole 2-(3'-tert-but y l-2'-h y drox y -5'-(2-methox y carbon y iethyl)phenyl)-5-chlorobenzotr,a- 
zole. 2-(3'-tert-butyl-2'-h y drox y -5'-(2-methox y carbon y ieth y i)phenyl)benzotnazole. 2-(3'-tert-butyl-2'-hydroxy-5'- 
(2-oct y lox y carbon y lethyl)phenyl)benzotr,azole 2-(3'-tert-butyl-5'-[2-(2-ethylhexyloxy)carbonyleth y l]-2'-hydrox y - 
phen y i)benzotnazole. 2-(3'-dodec y i-2 l -hydroxy-5'-methylphenyl)b e nzotriazole. and 2-(3'-tert-butyl-2'-hydroxy-5'- 
(2-isooctyloxycarbonylethyDphenylbenzotnazole. 2.2'-methylenebis[4-(1 . 1 ,3.3-tetramethylbutvl)-6-benzotriazol- 
2-yl phenol] transesterification product of 2-[3'-tert-butyl-5'-(2-methox y carbon y iethyl)-2'-hydroxyphenyl]benzotri- 
azole with polyethylene glycol 300: [R-CH 2 CH 2 -COO(CH 2 ) 2 tr where R = S'-tert-butyl-A'-hydroxy-S'^H-benzotri- 
azol-2- y l phenyl. 

2.2 2-Hydroxybenzophenones. for example the 4-hydroxy. 4-methoxy. 4-octox y . 4-dec y lox y 4-dodec y lox y 4-ben- 
z y lox y . 4.2' 4'-tnh y drox y and 2'-h y drox y -4.4'-dimethoxy derivatives 

2.3 Esters of unsubstituted or substituted benzoic ariris for example 4-tert-butyl-phenyl salicylate phenyl sali- 
cylate, octylphenyl salicylate dibenzoylresorcmol bis(4- te rt-butylbenzoyl)resorcinol benzoylresorc.no! 2 4-di- 
tert-butylphenyl 3.5-di-tert-butyl-4-hydroxybenzoate hexadecyl 3 S-di-tert-butyl-4-hydroxybenzoate octadecyl 
3.5-di-tert-butyl-4-hydroxybenzoate. 2-methyl-4 6-di-tert-but y lphenyl 3.5-di-tert-butyl-4-h y drox y benzoate 

2 4 Acrylates . for example ethyl and rsooctyl a-cyano-|3.|i-diphenylacrylate methyl a-carbomethoxycinnamate 

methyl and butyl a-cyano-li-methyl-p-methoxycmnamate methyl o,carbomethoxy-p-methoxycinnamate and N-(B- 
carbomethoxy-|j-cyanovinyl)-2-methylindolme 

2 5 Nickel compounds, for example nickel complexes of 2 2'-thiobis[4-(l ,1 ,3 3-tetramethylbutyl)phenol] such as 
the 1 1 and 1 2 complexes, if des.red with additional ligands such as n-butylamine tr.ethanolamine or N- cy clohex- 
yldiethanolamine. nickel dibutyldithiocarbamate nickel salts of monoalkyl esters, such as the methyl or ethyl esters 
of 4-hydrox y -3 5-di-tert-butylbenz y lphosphomc acid nickel complexes of ketoximes. such as of 2-hydroxy-4-meth- 
ylphenyl undecyl ketoxime and nickel complexes of 1-phenyl-4-lauro y i-5-h y droxypyrazole if desired with addi- 
tional ligands 
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r- ; ; -.--'r crxs- =e 2 2--a.oc:yicxy5 5 -a.-ter-cu-, 



-— „ ., .-.c-^-:jv:c«,-cg Z-.--.~cx-. I -er, ,cx- ae NN-cs ..-flrerv^oc - 

:v .cxs.-ioo £ -etncxy-=-:c:-c-tv -cy^.o' • -e a ~ x ' 

■ _^ _ _ )lu ,. t .. _„„ c .- e :-c»,- ft-- C c- -rz c-e-'-cx, -as-cs: --tec cxa^i^es 

-- , >, 0 ,. x , C rer. v ,..- si^nes exarr.p* £ a o-tr.s.Z-r.yorcxy^-oc-.ycxypneny.,! 3 5-;r.az,ne 2 
nva^v-loc.J.cxv^env: -4 6-C:S,2 4- a ,me,nylcnery:,.: 3 5-v.az.re 2- 2 4-c,h y croxypneny ,4 cb.s.. a 
^ e C^ - 3 U^ne 2 4-P l s l 2-,ya:cxy4-prccv.cxypreny, l ^2 ,. a ,m e! n y .pr,enylM 3 5- nazine ^ 
4-cU.c*»cher,vl--4 6-b*,4.^ethv,pnen V ,-l 3 S-tr.a^e 2,2-nycrcxy-4.aodecyioxyph e nyi,4 o-b.s,< 4 

r 3 txlLe y 2.12-nya ( o X y i -.2.nyoroxy.3-oc I y,cxypr OP cxy ! pnenyil-4 6-M.2 4-a'methy.phenyh-i , 5-.naz.ne 

- M*,- —cw-r-. 'c example N N'-aiphenvioxalamiae N-sai.cylal-N'-sai.cyicvihydrazine N N'-b.s.sal-cyloyl, 
SfK"^ Lyl^droxvpheny^ropicnyi.hydraz.ne 3-sa icy.oylam.no- 1 2 4-Uiazo.e b.> 
^^n'l^razide oxan'.de Lpntnaiod.hydraz.oe sedacooispnenyl hydraz.ae N N'-d.acetyiad.po- 
amyaraz.de N N--bissalicyioyicxaiod.hydraz.ae and N N--D.ssai.cyloyith.oprop.onoa.hydraz.de 

4 Perox.de scavengers for example esters of |Hh,od,proo,onic ac,d for example the lauryl stearyl myr.styl and 
Lecv e^s n.ercapt oPenz.m.dazo.e ,he z.nc sal, o, 2-merca P ,odenz,m,dazc,e z.nc d.butyldith.ocarbamate 
ai oclaoecyl d-sulfide and pentaerythr.tyl tetrak,s(|}-dodecy,merca P to)prop.onate 

« Pnivam.de stabilizers for example copper salts ,n combination w.th .od.aes ancvor phosphorus compounds and 

salts of aivalent manganese 

6 Basic cctabilizers for example melam.ne polyv.nylpyrrohdone d.cyand.am.de tr.allyl cyanura.e urea denva- 
ves y a ne o^vatrves amines polyam.des po.yurethanes alkal, and alkaline earth - ts ° 4^ 

lauy acL for example z.nc s.eara.e magnes.um behenate magnes.um s.earate sod.um ncnolea.e potassium 
palm.tate antimony pyrocatecholate and tin pyrocatechclate 

7 Nucleat.no agents tor example 4-tert-butylbenzo.c acd ad.p.c add and d.phenyiacet.c ac.d 

: p^cnnTemforc.ngaqen.s tor example calcium carbonate s.l.cates glass f.bres asbestos talc Kad.n m.ca 
tar. urn sulfate metal oxides and hydroxides carbon black and graphite 

9 0 , he , add.t.ves for example p,as..c,zers lubncan.s emulsif.ers p.gments cpt.cal brighteners ..ameproo.mc 

agents antistatic and blowing agents 

ijLJ 3e ni2l ^^ as deserted, -or example. ,n US-A-4 325 US-A,33e 244 US-^5 

175 312 US-A-5 216 052 US-A-5 252 643 DE-A-4 316 611 DE-A-4 316 622 DE-A-4 316 676 EP -A-0 5 -3- 
o EP A-0 501 102 or 3-|4- l 2-ace.oxyethoxy i phenyl].5 T-d.-tert-butyLbenzof uran-2-one « 
Xs.earoylox; e ,hox y , P hen l]benzo.uran-2-one 3 3'-b,s[5 7.d,,er,.but y |.3-(4-(2-h y droxye< ox y ]p heny hbe zo- 
r n 2-one 5 7-dHen.bufy!-3..4-e,hoxyphenyl,benzof uran-2-one 3-,4-ace.ox y -3 5-d.methy pheny.,-5 7-dMer,- 
butylbenzoturan-2-one and 3-,3 S-dimethyW-p.valoyloxyphenyD-S 7-d,-tert-b U tvlbenzoturan-2-one 

The granules according ,c the .nvention are suitable tor the stabilization of organic polymers or plast.es aga.nst 
thermal oxidative or pho.o.nduced degradation Examples of such polymers are but not i.m.ted to 

- Polymers of monoolef-ns and d.oief.ns for example polypropylene poly.sobutylene polybut-1 -ene 
ylC en, i-ene poiy.soprene or polybutadiene as we,, as polymers o, cycloolef.ns for instance o cy c ope ntene 0 ' 
orpornene furthermore polyethylene .wn.ch can be crosslink, for example high density polyethylene .HOPE, 
™ens"pclyemy,ene (LDPEj linear low density polyethylene , LLDPE , and branched low dens.ty polyethylene 

BLD pctoiefins .e polymers of monoo.elms as mentioned by way of example ,n the prev.ous paragraph ,n par- 
,,cu,a po'ye.hy.ene and polypropylene can be prepared by various processes .n part.cular by the following me.rv 



oas 



, by means cf free raocals 'usually at high pressure and high temperature 
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b) by means of a catalyst where the catalyst usually contains one or more metals from group IVb Vb Vlb or 
VIII These metals usually contain one or more hgands such as oxides hahdes.alkox.des esters ethers 
amines alkyls alkenyls and/or aryls which can be either n- or o-coordinated These metal complexes can be 
free or dxed to supports, for example to activated magnesium chloride. t,tanium(lll) chloride aluminum oxide 
or silicon oxide These catalysts can be soluble or insoluble in the polymerization medium The catalysts can 
be act,ve as such ,n the polymerization or further activators can be used for example metal alkyls metal 
hydrides, metal alkyl halides metal alkyl oxides or metal alkyl oxanes where the metals are elements from 
groups la- Ha and/or Ilia. The activators can have been modified for example, by means of further ester ether 
amine or silyl ether groups These catalyst systems are usually known as Phillips. Standard Oil Indiana Zieqler 
(-Natta). TNZ (DuPont). metallocene or single site catalysts (SSC) 

2 Mixtures of the polymers mentioned under 1 ) for example mixtures of polypropylene with polyisobutylene poly- 
propylene with polyethylene (for example PP/HDPE PP/LDPE) and m,xtures of different types of polyethylene (for 
example LDPE/HDPE). Muiyeinyiene ( ior 

3. Copolymers of monoolefms and diolefms with each other or with other vinyl monomers for example ethylene- 
propylene copolymers linear low density polyethylene (LLDPE) and its mixtures with low density polyethylene 
(LDPE) propylene-but-1-ene propylene-isobutylene ethylene-but-1 -ene. ethylene-hexene. ethylene-methylpen- 
tene ethylene-heptene. ethylene-octene propylene-butadiene isobutylene-isoprene ethylene-alkyl acrylate eth- 
ylene-alkyl methacrylate. ethylene-vmyl acetate copolymers or copolymers thereof with carbon monoxide or eth- 
ylene-acrylic acid copolymers and their salts (lonomers) and terpolymers of ethylene with propylene and a diene 
such as hexadiene dicyclopentadiene or ethylidenenorbornene: as well as mixtures of such copolymers and their 
mixtures with polymers mentioned ,n 1) for example polypropylene-ethylene-propylene copolymers LDPE-ethyl- 
ene-vinyl acetate copolymers. LDPE-ethylene-acrylic acid copolymers. LLDPE-ethylene-vmyl acetate copolymers 
LLDPE-ethylene-acrylic acd copolymers and polyalkylene-carbon monox.de copolymers with an alternating or 
random structure, and mixtures thereof with other polymers, for example polyamides 

4 Hydrocarbon resins (for example C 5 -C 9 ). including hydrogenated modifications thereof (for example tackrfmq 
resins) and mixtures of polyalkylenes and starch 

5. Polystyrene, poly(p-methylstyrene) poly(o.-methylstyrene) 

6 Copolymers of styrene or c/.-methylstyrene with dienes or acrylic derivatives, for example styrene-butadiene 
styrene-acrylonitnle. styrene-alkyl methacrylate styrene-butadiene-alkyl acrylate. styrene-maleic anhydride sty- 
rene-acrylonitnle-methyl acrylate high impact strength m,xtures of styrene copolymers and another polymer for 
example a polyacrylate. a diene polymer or an ethylene-propylene-diene terpolymer: and block copolymers of 
styrene for example styrene-butadiene-styrene styrene-isoprene-styrene. styrene-ethylene/butylene-styrene or 
styrene-ethylene/propylene-styrene 

7 Graft copolymers of styrene or «-methylstyrene. for example styrene on polybutadiene styrene on polybutadi- 
ene-styrene or polybutadiene-acrylonitnle copolymers: styrene and acrylonitnle (or methacrylonitnle) on polybuta- 
diene: styrene. acrylonitnle and methyl methacrylate on polybutadiene styrene and maleic anhydride on polyb- 
utadiene. styrene. acrylonitnle and maleic anhydride or maleimide on polybutadiene styrene and maleimide on 
polybutadiene. styrene and alkyl acrylates or methacrylates on polybutadiene. styrene and acrylonitnle on ethyl- 
ene-propylene-diene terpolymers styrene and acrylonitnle on polyalkyl acrylates or polyalkyl methacrylates sty- 
rene and acrylonitnle on acrylate-butad.ene copolymers as well as mixtures thereof with the copolymers mentioned 
under 6). for instance the copolymer mixtures known as ABS MBS ASA or AES polymers 

5 Halogen-containing polymers such as polychloroprene. chlorinated rubber, chlorinated or chlorosulfonated pol- 
yethylene copolymers of ethylene and chlorinated ethylene epichlorohydrin homo- and copolymers in particular 
polymers from halogen-containing vinyl compounds for example polyvinyl chloride, polyvmyhdene chloride pol- 
yvinyl fluoride, polyvmyhdene fluoride, as well as copolymers thereof tor example vinyl chloride-vinylidene chloride 
vinyl chloride-vinyl acetate or vinylidene chloride-vinyl acetate 

9 Polymers derived from a.p-unsaturated acids and derivatives thereof, such as polyacrylates and polymethacr- 
ylates. polymethacrylates. polyacrylamides and polyacrylonitriles which have been impact modified by means of 
butyl acrylate 
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** ^c-y^e's ze'-.ez ' r z-^ ^sc.^aiec a.ccncis a n o n-r.nes c r acy 1 aer-.atves thereof or acetais trerec- sucn 
:c y.' n ; a zz-z cz^^r\ acetate ca\\ iry : stearate pcy\. ■ cenzcate pciyviny; maieate polyvinyl cutyra. 
ccva:iv c^raate r cc : ya ) .mp-ia^^e arc their cope ymers witr olefins ""entiorec \r. point i , 

- 2 ^omcpC'y^ers a n o ccccyrrers c: cyclic ethers Sucr as cciyaikylene g/ycols polyethylene oxiae polypropyl- 
ene pxiae or copolymers thereof with Disgiyc :ay t ethers 

" 3 ^ciyacetais sucn as cciycxymethyie^e anc t n ose DCiycxyrnethyien.es which contain comonomers for example 
ethylene oxiae poiyacctais mocked with thermoplastic pc.yurethanes acryiates or MBS 

14 Pciyphenyiene cxiaes and sulfides ana mixtures thereof with styrene polymers or polyamiaes 

; 5 Poiyurethanes derived from pciyethers polyesters or polybutadienes with terminal hydroxyl groups on the one 
nana and anphatic or aromatic poiyisocyanates on the other and precursors thereof 

1 6 Poiyamides and copdyamides derived from diammesano dicarboxyhc actds and/or from ammocarboxyiic acids 
0' trie corresponding lactams such as nylon 4 nylon 6 nylon 6/6 6/10 6' 9 6/12 4/6 and 12/12 nylon 11 nylon 
12 aromattc poiyamides obtatned from m-xylene diamine and adipic acid poiyamides prepared from hexameth- 
yienediamine and isophthalic anchor terephthahc acid and optionally an elastomer as modifier for example poly- 
2 4 4-tnmethylhexamethylene terephthalamtde or poly-m-phenylene isophthalamide Block copolymers of the 
aforementioned poiyamides with polyolefms olefin copolymers icnomers or chemically bonded or grafted elas- 
tomers or with pciyethers for instance with polyethylene glycol polypropylene glycol or polytetramethylene glycol 
Further EPDM- or ABS-modified poiyamides or copoiyamides and poiyamides condensed during processing 
("RIM polyamide systems'") 

17 Polyureas polyimides polyamide-imides and polybenzimidazoles 

1 6 Polyesters derived from aicarboxyhc acids and diols and/or from hydroxycarboxylic acids or the corresponding 
lactones such as polyethylene terephthaiate pciybutyiene terephthalate poly -1 4-dimethylolcyciohexane tereph- 
thalate ana polyhydroxybenzoates as well as block pclyether-esters derived from polyethers having hyorcxyl end 
groups also polycarbonate- or MBS-modified polyesters 

1 9 Polycarbonates and polyester carbonates 

20 Polysultones polyether sulfones and polyether ketones 

21 Crosslmked polymers derived from aldehydes on the one hand and phenols urea or melamine on the other 
such as phenol-formaldehyde resins urea-formaldehyde resins and melamme-formaldehyde resins 

22 Drying and non-drying alkyd resins 

23 Unsaturated polyester resins derived from copolyesters of saturated and unsaturated dicarboxyhc acids with 
polyhydnc alcohols and vinyl compounds as crosstinking agents and also halogen-containing modifications there- 
of of low inflammability 

24 Crossimkabie acrylic res<ns cenved from substituted acrylic esters for example epoxy acryiates urethane 
acryiates or polyester acryiates 

25 AikyO resins payester resins or acryiate resins crossimKed with melamine restns urea resins poiyisocyanates 
cr epoxy resins 

26 Crosslmked epoxy resins derived from poiyepoxiaes for example from b'sglycidyl ethers or from cydoaliphatic 
aiepoxides 
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27 Natural polymers such as cellulose natural rubber gelatin and derivatives thereof which are chemically mod- 
ified in a polymer-homologous manner such as cellulose acetates cellulose propionates and cellulose butyrates 
or cellulose ethers such as methylcellulose and colophony resins and derivatives 

26 Mixtures (polyblends) of polymers as mentioned above for example PP/EPDM polyamide/EPDM or ABS 
PVC/EVA PVC/ABS PVC/MBS. PC/ABS PBTP/ABS. PC/ASA. PC/PBT PVC/CPE. PVC/acrylates POM/ther- 
moplastic PUR PC/thermoplastic PUR POM/acrylate POM/MBS PPO/HIPS PPO/PA 6.6 and copolymers. PA/ 
HDPE. PA/PP PA/PPO 



10 29 Natural and synthetic organic substances which are pure monomeric compounds or mixtures thereof for ex- 

ample mineral oils, animal or vegetable fats, oils and waxes or oils waxes and fats based on synthetic esters (for 
example phthalates adipates phosphates or trimellitates) and blends of synthetic esters with mineral oils in any 
desired weight ratios as used, for example as spinning preparations and aqueous emulsions thereof 

is 30 Aqueous emulsions of natural or synthetic rubbers, for example natural rubber latex or latexes of carboxylated 

styrene-butadiene copolymers 

The invention therefore furthermore relates to a composition comprising an organic polymer which is sensitive to 
thermal, oxidative or photomduced degradation and the granules according to the invention Surprisingly, the polymers 
20 stabilized by means of the granules according to the invention have higher stability than polymers stabilized by means 
of a conventional additive mixture. Polymers comprising the granules according to the instant invention may additionally 
comprise one or more conventional further plastics additives: preferably such additives are selected from the group 
consisting of sterically hindered amines (HALS), stencally hindered phenols, phosphites or phosphonites. hydrotalcites 
metal oxides metal carbonates, further metal soaps, antistatics, antiblocking agents, flameproofmg agents, thioesters 
25 internal and external lubricants, pigments UV absorbers and further light stabilizers. The preferred compounds (and 
a detailed description) are as mentioned for the low-dust granules. The further plastics additive or additives may be in 
any convenient physical form. e.g. crystalline powder pellets, granules dispersions or liquids It is also possible that 
the polymer comprises more than one granulate according to the instant invention 

Preferred organic polymers are synthetic polymers and in particular the polymers from group 1. especially poly- 
pe ethylene and polypropylene. 

The granules are expediently added to the organic polymers to be stabilized in amounts of from 0.01 to 10 °o. 
preferably from 0 01 to 5 % based on the total weight of the organic polymer to be stabilized 

The granules according to the invention and any further additives can be incorporated into the organic polymer by 
known methods, for example before or during molding or by applying the dissolved or dispersed granules to the polymer. 
35 if necessary with subsequent evaporation of the solvent. The granules can also be used for the production of so-called 
masterbatches. 

The method for the stabilization of an organic polymer comprising incorporating into said polymer an effective 
stabilizing amount as described above, of the low-dust granules is another object of the instant invention The preferred 
embodiments for the low-dust granules and the polymer apply analogously 
•to The polymer stabilized in this way can be converted into a wide variety of forms in a conventional manner, for 

example into films fibers tapes, molding compositions or profiles 

The examples below illustrate the invention in greater detail and are not to be construed to limit the instant invention 
in any way In these examples, as in the remainder of the description parts are by weight and percentages are percent 
by weight, and H " denotes a tert-butyl radical. 

45 

Example 1 



Calcium stearate powder (Radiastar® 1060: FINA. DE) is fed gravimetrically at a throughput of 20 kg/h by means 
of a metering unit to a twin-screw extruder (type DNDL44: Buhler. CH). The extruder is thermostated and has the 
so following temperature profile: 16°C/1 S°C/200 o C/200 o C/230 o C/230 o C/230°C/1 75°C/1 75°C/1 75°C The nozzle temper- 
ature is 180°C The degassing (removal of the steam) takes place in the 5th zone. The product is extruded through 8 
nozzles having a diameter of 2 mm at a screw speed of 135 rpm. Immediately after the nozzles the extrudates in the 
| plastic state (10.000 to 100 000 Pa-s) are cut and are subsequently cooled to 30°C in a fluidized-bed condenser by 
means of air at 21°C - 

The granul es according to the invention used in this way have a rounded and quite regular shape and have very 
favorable bulk npaterial properties (Table 1). in particular compared~with the powder employed 
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~ar:,c.e s.zg 'crces: e r 
^ocse Du'k cers;*; 
^c,f ;,me 't^ 1 5 : 
Water contend 
Dust emission i5 mm' 4 
Anqie ot repose- 



2-6 
650 
6.6 
0.6 
0.08 
32 



According 10 ISC 3435 '-ccccmg 
4324 *Nc! ttowab.e 



200 [gij 
" (si 
3 1 Pel 

>1 [V] 

52 [degree! 



■ Z-'U 534 91 -"Ceierninea t, the Kan 



(=,£cner methoc 4 Acccrdmg ic the Heubach test = According ic ISC 



Example 2 

70 part* of caicum stearate powoe- tfiaa.astar© 1 060 FiNA DE . and 30 parts of irganox® 1076 toctadecyl ester 
of ^a 1 ."tert-butyl-4-hyarcxypnenylipropion,c acd C.ba CH, are homogeneously mixed ,n a Loedrge mixer he 
ml** ted oravimetncaHy a, a throughput of 100 Kg,h Py means of a metering un,t to a twin-screw extruder, ype 
DNDFO" Buhler CH) The extruder ,s thermostated and has the following temperature profile 21 C/205 C/^U„ <-,< 
205'cVo'C/SO"C,30 , C.i5'C,15'C.15 i, C The nozzle temperature is 160*C The product is extruded through 30 noz- 
zle, having a diameter of 2 mm at a screw speed of 45 rpm immediately after the nozzles the extrudates are cut ,n 
the clastic Mate and subsequently cooled to 30°C in a fluid,zed-bed condenser using air at 21°C 

The granules accora.ng to the invention produced in this way have a rounded and fairly regular shape and have 
very favorable bulk-material properties (Table 2 Granules 2) 

Example 3 

40 parts of caicum stearate powder ( Rad,astarfn060 FiNA DE) 30 parts of Irganox® 1010 (pemae^r.iy- ester 
of li-n ^-di-tert.butyi-4-hydroxyphenyl)prop.on,c ac.d C.ba CH) and 30 parts of Irgafos® 16S (tr,s-U 4-ai-tert-bulyl- 
phenylfphosphite C.ba CH) are homogeneously mixed ,n a Loedige mixer The mixture .s fed grav.meu.cai y at a 
throuohput of 1 00 kg* by means of a metenng unit to a tw.n-screw extruder (type DNDF93 Buhler CH, The extrude^ 
Tth^ 21 -C-240-C.-240-C;240-C.220-C/220-C/200'C 15'C 15'C 

15>C The nozzle temperature is i50°C The product is extruded through 6 nozzles havtng a diameter of , mm at a 
screw speed of 91 rpm ,mmea.ately after the nozz,es the extrudates are cut ,n the plastic state ana subsequently 
cooied to 30 3 C m a fluid. zed-bed condenser using air at 21 3 C . . _ 

The granules according to the .nvent.on produced in this way have a rounded and fa.rly regular shape and have 
very favorable bulk-matenal properties (Table 2 Granules 3) 

Table 2 



Particle size shortest length 1 
Particle size longest length 1 
Loose bulk density 
Pour time (tRl5) 2 
Water content- 
Dust emission (5 mm) 4 
Angle of repose 5 



Granules 2 



>1 
2-4.5 
545 
9.9 
1.1 
0.02 
40 



Granules 3 



>1 [mm] 
2-4.5 [mm] 
580 [g/l] 
8.5 [s] 
1.8 [°o] 
0.07 [°o] 
37 [degree] 



1 Acccrdtng tc tSC 34 35 ^According ic DiN 5349; 
ic the Heubach lest -According 10 .SO 4324 



-Ce term med b* the Kan F,scher meihoa and standardized tc 100 1 = calc.um stearate 



a According 



Example 4 



; of Irqarcx® B 215 ■ 1 2 mixture of oentaerythntyl ester 0 f |H3 5-d.-tert-cutyl-4-h y droxyphen y i,propion,c ac l0 
? nd -nc.2 a-d, ten-cuiy-chenyl, phosphite Cba CH, are m.xed with C 75 g of caicum stearate granules .prepared as 
-e^oea ,n Example • • and 1 50G g of polypropylene powaer for 2 m.nutes ,n a wate«ooied fluid mixer A comparative 
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mixture is prepared analogously but this contains 0 75 g ot pulverulent calcium stearate f Radiastar® 1 060 FIN A DE) 
The mixtures are each extruded 5 times in a 20d screw extruder at a maximum temperature of 260°C After the 
first third and fifth extrusions the MFI value (230°C: 2 15 kg analogously to ISO 1133) is determined and in addition 
the yellowness index is determined after the fifth extrusion on press sheets with a thickness of 2 mm 

s 



Table 3: 



Mixture 




MFI 




Yl 




1st 


3rd 


5th extrusion 




Calcium stearate from Ex. 1 


4.7 


6.1 


7.7 


4.9 


Pulverulent calcium stearate 


5.0 


66 


6.5 


5 7 



The lower MFI and Yl values clearly show that better stabilization is achieved using the calcium stearate granules 
according to the invention than using conventional pulverulent calcium stearate 

15 

Example 5: 

2.25 g of granules according to the invention extruded at 180°C comprising 22.2 parts of Irganox® 1010 (pentaer- 
ythntyl ester of [3-(3.5-di-tert-butyl-4-hydroxyphenyl)propionic acid: Ciba CH). 44.5 parts of Irgafos® 168 (tns-(2 4-di- 
20 tert-butylphenyl) phosphite Ciba CH) and 33 3 parts of calcium stearate are mixed with 1500 g of polypropylene 
powder for 2 minutes in a water-cooled fluid mixer 

The mixture is extruded 5 times in a 20d screw extruder at a maximum temperature of 260°C After the fifth ex- 
trusion, the yellowness index is determined on pressed sheets with a thickness of 2 mm A Yl value of 3 3 is obtained 

25 Example 6: 

0 75 g of granules according to the invention extruded at 180°C comprising 66.7 parts of Irganox® 1010 (pentaer- 
ythrityl ester of (3-(3 5-di-tert-butyl-4-hydroxyphenyl)propionic acid: Ciba CH) and 33 .3 parts of calcium stearate and 
15 g of granules according to the invention extruded at 180°C comprising 66.7 parts of Irgafos® 168 (tns-(2.4-di-tert- 
30 butylphenyl) phosphite: Ciba. CH) and 33 3 parts of calcium stearate are mixed with 1500 g of polypropylene powder 
for 2 minutes in a water-cooled fluid mixer 

The mixture is extruded 5 times in a 20d screw extruder at a maximum temperature of 260°C After the fifth ex- 
trusion the yellowness index is determined on pressed sheets with a thickness of 2 mm A Yl value of 4.6 is obtained 

35 Example 7 - 

1.125 g of granules according to the invention extruded at 180°C comprising 66.7 parts of Irganox® 1010 (pen- 
taerythntyl ester of |3-(3.5-di-tert-butyl-4-hydroxyphenyl)propionic acid: Ciba. CH) and 33.3 parts of calcium stearate 
and 1.125 g of granules according to the invention extruded at 180°C comprising 66 7 parts of Irgafos® 168 (tris- 
4 o (2.4-di-tert-butylphenyl) phosphite: Ciba CH)and 33 3 parts of calcium stearate are mixed with 1500 g of polypropylene 
powder for 2 minutes in a water-cooled fluid mixer. 

The mixture is extruded 5 times in a 20d screw extruder at a maximum temperature of 260°C. After the fifth ex- 
trusion, the yellowness index is determined on pressed sheets with a thickness of 2 mm. A Yl value of 4.8 ts obtained. 

45 Example 8: 

1.5 g of Irganox® B 215 (1:2 mixture of pentaerythrityl ester of |3-(3 5-di-tert-butyl-4-hydroxyphenyl)propiomc acid 
and tris(2 4-di-tert-butylphenyl) phosphite: Ciba CH: extruded in form of granules) are mixed with 0 75 g of calcium 
stearate granules {prepared as described in Example 1 ) and 1 500 g of polypropylene powder for 2 minutes in a water- 
50 cooled fluid mixer. 

The mixture is extruded 5 times in a 20d screw extruder at a maximum temperature of 260°C After the fifth ex- 
trusion the yellowness index is determined on pressed sheets with a thickness of 2 mm. A Yl value of 4.7 is obtained 



Claims 

1. A low-dust granule of plastic additives comprising at least 10 % by weight of calcium stearate. where the water 
content of the calcium stearate is less than 2 % having a particle size distribution in accordance with ISO 3435 
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jm : stearate 
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4. A cw-cust z ' ci '~ - c ac~ 
nn tc 6 mm 

5. A low-dust 2ranu ; e ac: 



r.avra a paric'e sze c.sU'ClUc ^ acccraance with ISC 3435 ct f^cm * 



:z ciairr * w^erei" the waie r cement of the calcium stearate is iess than 1 



6 A cw-aust granule acccrdmo ic ciairr. i further comprising a compound selected from the group consisting of a 
Mencaiiy n.naerea amine a stencahy mncerea phenci a pnosph.te or pnospnonite a hyarotaicite ametaicx.de 
■~r carbonate a furtne' metai soap an aniistat.c an antibiocMng agent a flameprocfmg agent a th.oester an 
■eternal and external lubricant a pigment a UV absorber ana a further light stabilizer or m.xtures thereof 

7. A icw-dust granule according tc claim 1 further comprising a stencally hindered phenol and a phosphite or phos- 
phonite 

8 A low dust granule accoramq to claim 7 wherein the stencally hindered phenol is tetrakis-[3-(3 5-di-tert-butyl- 
4-nydroxyphenyl-propionyloxy-methyl]methane and the phosphite is lrisi2 4-di-terl-butylphenyl) phosph,te 

9 A process for the production of a granule of one or more plastic additives wherein said granule comprises at least 
10 % by weight of calcium stearate wherein the water content of the calcium stearate is less than 2 °c having a 
particle size distribution in accordance with ISC 3435 of from 1 mm, to 10 mm a loose bulk density of greater 
than 400 g I and a flowab.lity m acccraance with DIN 53492 of less than 1 5 s !tR25) said process comprising 

.a , warming a mixture of plastic additives comprising at least 1 0% and up to lOOS by weight of calcium stearate 
until at least r0°o by weignt of the calcium stearate is melted 

ib) pressing the resultant melt through a plate provided with nozzles or holes wherein the nozzle or hole 
diameter is from 1 to 10 mm and 

ic) forming granules from the resultant extrudate while it is in the plastic state 

10. A process according to claim 9 wherein a peak temperature of said additive mixture of above 1 30=C is achieved 
during the process 

11. A process according to claim 9 wherein a peak temperature of said additive mixture of above 150°C is achieved 
during the process 

12. A process according to claim 9 further comprising degassing said melt 

13. A process according to claim 9 wherein said additives mixture comprises calcium stearate a stencally hindered 
phenol and a phosphite or phosphonite 

14. A crocess according to claim 13 wherein said additives mixture comprises calcium stearate tetrakis-(3-(3 5-di- 
' tert-butyi-4-nyarcxypnenyi-propionylGxymethyiJnnethane ana tns(2 4-ai-tert-Cuty iphenyl ) phosphite 

1 5. A method fcr the stabilization of an organic polymer comprising incorporating into said polymer a granule according 
to claim 1 

16. A method for the stabilization of an organic polymer comprising incorporating into said polymer a granule produced 
in accordance with the process of claim 9 

17. A composition comprising an organic polymer ana a granule according to ciaim i 
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18. A composition according to claim 17 wherein the organic polymer is polyethylene or polypropylene 

19. A composition comprising an organic polymer and a granule produced by the process according to clair 

20. A composition according to claim 19 wherein the organic polymer is polyethylene or polypropylene 
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